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Abstract
First report of Lernaea cyprinacea (Copepoda: Lernaeidae) in tadpoles and newly-
metamorphosed frogs in wild populations of Lithobates catesbeianus (Anura: Ranidae) 
in Argentina. Lernaea cyprinacea is an ectoparasitic copepod that can result in the 
mortality of the host by causing hemorrhages, ulcerations, and secondary infections. 
Lernaea cyprinacea is widely distributed in Argentina. Previous reports are restricted 
CNOQUVGZENWUKXGN[VQECUGUQHRCTCUKVKUOKPſUJGUEQRGRQFRCTCUKVKUOQHCPWTCPNCTXCGKU
TCTGN[FQEWOGPVGF6JKUKUVJGſTUVTGEQTFCPFFGUETKRVKQPQHVJGRCTCUKVKEKPHGUVCVKQPQHL. 
cyprinacaea on tadpoles of the exotic and invasive species Lithobates catesbeianus in 
Argentina. A total of 15 tadpoles and 21 newly-metamorphosed individuals of L. 
catesbeianus were collected from the mountain town of Río de los Sauces, and 12 tadpoles 
HTQOVJG6QNGFQ5VTGCO#OCZKOWOQHVYQRCTCUKVGURGTJQUVYCUHQWPFRTKPEKRCNN[KP
VJG ENQCEC %NKPKECN U[ORVQOU QH KPƀCOOCVKQP JGOQTTJCIG CPF WNEGTU KP VJG UMKP YKVJ
mucus formation in the attachment area of parasites were observed.
Keywords: #OGTKECP$WNNHTQIUEQRGRQFKPHGEVKQPUKPƀCOOCVKQPRCTCUKVKUO
Resumo
Primeiro relato de Lernaea cyprinacea (Copepoda: Lernaeidae) em girinos e rãs recém-
metamorfoseadas em populações selvagens de Lithobates catesbeianus (Anura: Ranidae) na 
Argentina. Lernaea cyprinaceaÃWOEQRÃRQFGGEVQRCTCUKVCSWGRQFGECWUCTCOQTVGFQJQURGFGKTQ
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FGXKFQ ´U JGOQTTCIKCU WNEGTCÁÐGU G KPHGEÁÐGU UGEWPF¶TKCU SWG RTQXQECLernaea cyprinacea está 
CORNCOGPVGFKUVTKDWÈFCPC#TIGPVKPC1UTGNCVQUCPVGTKQTGUGUVºQTGUVTKVQUSWCUGSWGGZENWUKXCOGPVG
CECUQUFGRCTCUKVKUOQGORGKZGUQRCTCUKVKUOQFGNCTXCUFGCPWTQURQTEQRÃRQFGUVGOUKFQTCTCOGPVG
FQEWOGPVCFQ'UVGÃQRTKOGKTQTGIKUVTQGFGUETKÁºQFCKPHGUVCÁºQRCTCUKV¶TKCFGL. cyprinacaea em 
IKTKPQUFCGURÃEKGGZÎVKECGKPXCUQTCLithobates catesbeianus na Argentina. Um total de 15 girinos e 
KPFKXÈFWQUTGEÃOOGVCOQTHQUGCFQUFGL. catesbeianus HQKEQNGVCFQPCTGIKºQUGTTCPCFQ4KQFG
NQU 5CWEGU G  IKTKPQU PQ EÎTTGIQ 6QNGFQ (QK GPEQPVTCFQ WO O¶ZKOQ FG FQKU RCTCUKVCU RQT
JQURGFGKTQRTKPEKRCNOGPVGPCENQCEC(QTCOQDUGTXCFQUUKPVQOCUENÈPKEQUFGJGOQTTCIKCKPƀCOCÁºQ
GÕNEGTCUPCRGNGEQOHQTOCÁºQFGOWEQPC¶TGCFGſZCÁºQFQURCTCUKVCU
Palavras-chave: EQRÃRQFGKPHGEÁÐGUKPƀCOCÁºQRCTCUKVKUOQTºVQWTQPQTVGCOGTKECPC
Introduction
Lernaea cyprinacea is an ectoparasitic 
EQRGRQF QH NQY JQUV URGEKſEKV[ 
-CDCVC 
Nagasawa et al./E#NNKUVGTet al.KV
has been reported to parasitize a variety of 
HTGUJYCVGTſUJGU
*QHHOCP/CPEKPKet al. 
2008, Plaul et al. 2010), adult and larval anurans 

/CTVKPUCPF5QW\C#NECNFGCPF$CVKUVQPK
2005, Kupferberg et al.CPFNCTXCNUVCIGU
QH CZQNQVNU 
%CTPGXKC CPF 5RGTCP\C 2003). 
Infestations of these copepods can result in high 
pathogenicity and mortality by causing hemor-
TJCIGU WNEGTCVKQPU 
%CTPGXKC CPF 5RGTCP\C
/E#NNKUVGTet al.DNQQFNQUU
5KNXC
Souza et al. 2000), and secondary infections 

5EJ¼RGTENCWU*QYGXGT VJGUGXGTKV[CPF
UKIPKſECPEG QH VTCWOCVKE NGUKQPU CPF CUUQEKCVGF
GHHGEVU FGRGPF QP VJG RCTCUKVG NQCF 
&GPUOQTG
CPF )TGGP  VJG JQUV URGEKGU CPF VJG
EJCTCEVGTKUVKE QH JQUVRCTCUKVG U[UVGO 
+FTKU CPF
Amba 2011). 
Lernaea cyprinacea occurs naturally in 
Africa, central Asia, the southern region of 
Siberia, and also has been reported in Europe, 
,CRCP CPF +UTCGN 
5EJ¼RGTENCWU  6JCVEJGT
CPF 9KNNKCOU  Lernaea was introduced 
into North and South America by importation of 
VTQRKECN ſUJGU 
(KIWGKTC CPF %GEECTGNNK 
the copepod is widely distributed in Argentina. 
*QYGXGTOQUVTGRQTVGFſPFKPIUQHVJKURCTCUKVG
CTGTGUVTKEVGFCNOQUVGZENWUKXGN[ſUJGU
/CPEKPK
et al. 2008, Plaul et al. 2010). Copepod parasitism 
by of anuran tadpoles is rarely documented, but 
KV JCU DGGP TGRQTVGF QP ſGNFECWIJV 
$CNFCWH
 CPF NCDQTCVQT[TGCTGF Lithobates cates-
beianus
/CTVKPUCPF5QW\CCPFQPſGNF
caught Hylarana chalconota 
.GQPI  +P
#TIGPVKPC#NECNFGCPF$CVKUVQPK
TGRQTVGF
parasitism of Lernaea sp. on larvae of the hylid 
frog Hypsiboas cordobae HTQO 6CPVK %ÎTFQDC
Province.
6JG #OGTKECP DWNNHTQI Lithobates cates-
beianus 
5JCY KU CP GZQVKE CPF KPXCUKXG
species worldwide, and in the last decade, wild 
populations of this species have been found in 
#TIGPVKPC 
5CPCDTKC et al. 2005, Pereyra et al. 
2006, Barrasso et al.  #MOGPVKU CPF
Cardozo 2010, Sanabria et al. 2011), particularly 
KP%ÎTFQDC2TQXKPEG
#MOGPVKUet al.0QTK
et al.6JKUKUVJGſTUVTGRQTVCPFFGUETKRVKQP
of the parasitic infestation of Lernaea cyprina-
caea in early developmental stages of L. 
catesbeianus in Argentina.
Materials and Methods
1WTUVWF[CTGCKUNQECVGFKPVJGUQWVJYGUVQH
Cordoba Province, Argentina, at two localities 
from which Lithobates catesbeianus has been 
TGEQTFGF 4ÈQ FG NQU 5CWEGU 
o31'53'' S, 
64o			9CPFVJG6QNGFQ5VTGCO
o			5
64o			 9 6JG OQPVCPG UVWF[ CTGC KU
characterized by a humid, temperate climate that 
Salinas et al.
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VTCPUKVKQPU VQ UGOKYGV QT FT[ VQ VJG YGUV 
FK
6CFC CPF $WEJGT  6JG OCZKOWO
temperature is 34oC with an average minimum 
QHo%/CZKOWOTCKPHCNNQEEWTUHTQO1EVQDGTŌ
/CTEJYKVJCPCPPWCNCXGTCIGQHOO
6JG UCORNKPI RGTKQF YCU &GEGODGT Ō
/CTEJ#UGTKGUQHYCVGTSWCNKV[RCTCOGVGTU

R* VGORGTCVWTG EQPFWEVKXKV[ VQVCN FKUUQNXGF
solids and salinity) were measured in situ with a 
FKIKVCN KPUVTWOGPV 6GUVU 6/ /WNVKRCTCOGVGT
35-Series 35425-10. 
6CFRQNGUCPFTGEGPVN[OGVCOQTRJQUGF
UVCIGF
ſFG)QUPGTYGTGECRVWTGFYKVJCPGV6JG
specimens were examined in the laboratory 
under stereo microscope Zeiss SR to determine 
the parasite presence, number, location, and 
lesions produced by L. cyprinacea and then 
FGRQUKVGF KP VJG *GTRGVQNQIKECN %QNNGEVKQP QH
Ecology, Department of Natural Sciences, 
Faculty of Exact, Physical-Chemical and Natural 
Sciences, National University of Río Cuarto, 
%ÎTFQDC2TQXKPEG#TIGPVKPC
Parasites were dissected from the host tissue 
YKVJ PGGFNGU CPF RTGUGTXGF KP  CNEQJQN

/CPEKPK et al.  1WT KFGPVKſECVKQP QH VJG
RCTCUKVGU KU DCUGF QP -CDCVC 
 *W[U CPF
$QZJCNN 
 CPF 'KTCU et al. 
 6JG
parasitological parameters applied were preva-
NGPEG
P), calculated as proportion of individual 
hosts infested in relation to the total sample 
CPCN[\GFCPFOGCPCDWPFCPEG
/#ECNEWNCVGF
as average number of parasites recorded across 
CNNJQUVUGZCOKPGF
/CTIQNKUet al.$WUJet 
al.  5PQWVXGPV NGPIVJ 
58. CPF YGKIJV

9 QH GCEJ KPFKXKFWCN L. catesbeianus were 
TGEQTFGF YKVJ C FKIKVCN ECNKRGT /CJT  

OO CPF CP 1JCWU FKIKVCN DCNCPEG 
 I
respectively.
Results
A total of 15 tadpoles and 21 recently 
metamorphosed individuals of L. catesbeianus 
from the mountain town of Río de los Sauces 
CPF  VCFRQNGU HTQO VJG 6QNGFQ 5VTGCO YGTG
EQNNGEVGF HTQO&GEGODGT  VQ/CTEJ 
4ÈQFGNQU5CWEGUJCFNQYGTR*XCNWGUVJCPFKF
VJG 6QNGFQ 5VTGCO DWV VJG YCVGT VGORGTCVWTGU
were similar. Conductivity, total dissolved 
UQNKFU CPF UCNKPKV[ YGTG JKIJGT KP VJG 6QNGFQ
5VTGCO 6JGTG YGTG PQ UVCVKUVKECNN[ UKIPKſECPV
differences in any variable between the sites 

6CDNG
5PQWVXGPV NGPIVJ 
58. YGKIJV 
9 CPF
parasitological parameters of each specimen of 
L. catesbeianus 
VCFRQNGU CPF TGEGPVN[ OGVC
OQTRJQUGF CTG UJQYP KP 6CDNGU  CPF 
Statistical comparison of the sites showed that 
RTGXCNGPEGQHVJGRCTCUKVGUFKFPQVFKHHGTUKIPKſ
ECPVN[
6GUV$KPQOKCN<#645 = 0.05, P > 0.05).
Lernaea RCTCUKVGU 
(KIWTG # YGTG WUWCNN[
found in the cloaca, with a maximum of two 
RCTCUKVGU RGT KPFKXKFWCN 
(KIWTG % & 9G
QDUGTXGF ENKPKECN U[ORVQOU QH KPƀCOOCVKQP
Table 1. Water variables for the sampling sites (RR = Río de los Sauces, TS = Toledo stream). Letters show results of 
post-hoc tests. Mean values with the same letter are not significantly different (p > 0.05).
RR TS
pH 7.96 ± 0.38 a 8.27 ± 0.06 a
Temperature (°C) 18.34 ± 0.54 a 18.40 ± 0.69 a
TDS (ppm) 138.64 ± 54.28 a 192 ± 23.64 a
Conductivity (μS) 197.06 ± 78.71 a 257.67 ± 53.00 a
Salinity (ppm) 93.78 ± 37.9 a 133.67 ± 12.58 a
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Table 2. Snout-vent length (SVL), weight (W) and larval stage of each L. catesbeianus individual (tadpoles and 
recently metamorphosed). RR = Río de los Sauces, TS = Toledo stream.
RR TS
Tadpoles SVL (mm) 90.53 ± 8.47 53.55 ± 6.91
W (g.) 6.73 ± 1.67 1.33  ± 0.50
larval stage 31, 36, 37, 40, 41 27, 28, 29, 30, 34
Recently metamorphosed SVL (mm) 49.90 ± 12.39 -
W (g.) 4.77 ± 0.50 -
larval stage 43, 44, 45, 46 -
Table 3. Parasitological parameters (P = prevalence, MA = mean abundance) of each L. catesbeianus individual 
(tadpoles and recently metamorphosed). RR = Río de los Sauces, TS = Toledo stream.
RR TS
Tadpoles P 53.33 58.33
MA 0.60 0.58
larval stage parasitized 31, 36, 37, 40 27, 28
Recently metamorphosed P 38.10 -
MA 0.38 -
larval stage parasitized 43, 44, 45, 46, 47 -
JGOQTTJCIG CPF WNEGTU KP VJG UMKPYKVJOWEWU
formation in the attachment area of the parasites 

(KIWTG & +P UQOG ECUGU QPN[ NGUKQPU
produced by the attachment of copepods were 
QDUGTXGF 
(KIWTG$4GEGPVN[OGVCOQTRJQUGF
frogs rarely had parasites, but when present, they 
YGTGCVVCEJGFVQVJGENQCEC
(KIWTG'(
Discussion
6JGGPXKTQPOGPVCNEQPFKVKQPUQHUCORNGUKVGU
in our study seem suitable for Lernaea cypri-
nacea parasitism. Growth of Lernaea sp. is 
PGICVKXGN[ CUUQEKCVGFYKVJ UCNKPKV[ 
0QIC 
5JGRJGTF CPF $TQOCIG  4QFTÈIWG\
)WVKÃTTG\et al. 2001, Klinger and Floyd 2002). 
$QVJ4ÈQFG NQU5CWEGUCPF6QNGFQ5VTGCOCTG
lotic environments with low salt concentrations, 
thereby favoring parasite occurrence.
Reproduction of Lernaea cyprinacea is 
CHHGEVGFD[JKIJYCVGTVGORGTCVWTG
5EJ¼RGTENCWU
 5VQUMQRH  2CXCPGNNK et al. 
#EEQTFKPI VQ /CPEKPK et al. 
 VJGTG KU C
direct relationship between temperature and 
RCTCUKVKE KPVGPUKV[6GORGTCVWTGXCNWGU TGEQTFGF
KPVJKUUVWF[YGTGNQYHQTVJGUGCUQP
UWOOGT
*QYGXGTCEEQTFKPIVQ2NCWNet al.
VJGUG
copepods are adapted to large variety of habitats 
offered by different hosts and different 
geographical locations.
Salinas et al.
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Figure 1. (A) Cefaloma of a female Lernaea cyprinacea. (B) Lesion with and without (arrow) the parasite. (C) Female 
Lernaea cyprinacea with egg sacs (arrow). (D) Characteristic lesion. (E–F) Recent metamorph with parasites 
attached to the cloaca. (A–D scale bar in mm, E–F scale bar in cm.)
A
C
E
B
D
F
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Lernaea cyprinaceaUJQYUCJKIJCHſPKV[HQT
early larval stages of Lithobates catesbeianus. 
Although host preferences for parasites are 
complex, and in the case of generalists, exposure 
to parasites depends on larval development 
UVCIGU 
,QJPUQP CPF *CTVUQP  (KTUV VJG
epithelial lining of larvae compared to adults is 
more sensitive and wet, facilitating adhesion of 
the parasite. Second, large host size favors more 
RCTCUKVKE KPHGUVCVKQP 1WT YQTM EQTTQDQTCVGF
these observations, because larvae of L. cates-
beianus are much larger than recent metamorphs 
CPFJCXGJKIJGTRTGXCNGPEGQHRCTCUKVGU
5GCTUet 
al. 2012).
We recorded a maximum of two parasites per 
JQUVCPF#NECNFGCPF$CVKUVQPK
TGRQTVGFC
maximum of four parasites on the hylid frog 
Hypsiboas cordobae in natural conditions. 
*QYGXGT KP YKNF ſUJGU UWEJ CU Cyphocharax 
voga and Oligosarchus jenynsii, maximum 
RCTCUKVGNQCFUQHCPFRCTCUKVGUTGURGEVKXGN[
YGTG TGRQTVGF D[ /CPEKPK et al. 2008. In our 
study, copepods were located preferentially near 
VJG ENQCEC VJKU CITGGU YKVJ TGRQTVU D[/CTVKPU
CPF5QW\C
6JGNQYTCVGQHCVVCEJOGPVKP
QVJGT CTGCU QH VCFRQNG DQF[ OC[ TGƀGEV VJG
absence of structures that can act as physical 
UWRRQTV HQT VJG RCTCUKVGU 
/CTVKPU CPF 5QW\C

Despite the low parasite load, previous 
infestation by copepods was evident by scaring, 
CUTGRQTVGFD[/CPEKPKet al.
CPF/CTVKPU
CPF5QW\C 
.GUKQPUQDUGTXGF KP VJGUMKP
QH ſUJGU CTG OCKPN[ ECWUGF D[ UGEQPFCT[
DCEVGTKCN KPHGEVKQPU 
$CTUQP et al. 2008) that 
UKIPKſECPVN[ CHHGEV UWTXKXCN QH VJG JQUVU 
/KPI
2001, Kupferberg et al.  .QY UWTXKXCN
owing to parasite loads also may occur in 
DWNNHTQIVCFRQNGUJQYGXGTHWTVJGTUVWFKGUYQWNF
DG PGGFGF VQ UWDUVCPVKCVG VJKU 6JG RTGUGPEG QH
hemorrhage and ulcers in the absence of 
copepods may be the result of an immune host 
TGCEVKQP
5JCTKHHCPF4QDGTVU
#NVJQWIJNKVVNGKUMPQYPCDQWVVJGURGEKſEKV[
of Lernaea cyprinacea on bullfrog tadpoles, 
EQRGRQFU JCXG C NQY JQUV URGEKſEKV[ CEEQTFKPI
to Plaul et al.
Lithobates catesbeianus is 
considered one of the most invasive species in 
VJG YQTNF 
.QYG et al.  1WT UVWF[ QH
parasitism of L. catesbeianus by L. cyprinacea 
suggests that copepod parasitism might act as a 
natural biological control agent.
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#%#5' CPF 5GETGVCTÈC FG #ODKGPVG FGN
)QDKGTPQFG%ÎTFQDC
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